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(54) DISK PLAYER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a disk player capable of providing the optimal 
characteristic of a pickup servo system during playing. 

SOLUTION: A disk player 100 temporarily stores music data read from a minidisk 10 in 
a DRAM 40 by control performed by a remote controller 42. When a data quantity 
stored in the DRAM 42 is equal to a given value or higher, and at a timing for not 
writing music data in the DRAM 42, an automatic adjusting command is sent from a 
system controller 50 to a servo controller 36, and thus automatic readjustment is 
executed for an optical pickup servo system. 

* NOTICES * 

JP0 and INPIT are not responsible for any 



damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a disk reproduction device which reads after once writing music data read 
in a disk type recording medium in a temporary storage means and storing it, and plays 
music, A disk reproduction device characterized by adjusting a pickup servo system 
while reading data stored in said temporary storage means and playing music. 
[Claim 2]A disk reproduction device comprising: 

A temporary storage means which once stores music data read in a disk type 
recording medium. 

Writing of music data to said temporary storage means, a storage control means which 
controls read-out, and a servo system adjustment device which adjusts a pickup 
servo system when music data is read from said temporary storage means by said 
storage control means. 

[Claim 3]A disk reproduction device characterized by performing adjusting operation 
by said servo system adjustment device when variation of temperature which is 
further provided with a temperature detecting means which detects temperature of 
said pickup servo system in claim 2, and was detected by said temperature detecting 
means exceeds a predetermined value. 

[Claim 4]It is a time of writing operation of music data to said temporary storage 
means by said storage control means having stopped in claim 2 or 3, A disk 
reproduction device characterized by performing adjusting operation by said servo 
system adjustment device when data volume of said music data before read-out 
stored in said temporary storage means is beyond a predetermined value. 
[Claim 5]A disk reproduction device performing adjusting operation by said servo 
system adjustment device in claim 2 or 3 when writing of music data to said temporary 
storage means by said storage control means is completed per playing music. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the disk reproduction device which 
once accumulates the read audio information in a memory, and is reproduced. 
[0002]It is assumed that all the sounds used as the recording object of disk type 
recording media, such as a compact disk, other than the usual music by utterance or 
performance of a musical instrument are included in "music" of this specification. 
[0003] 

[Description of the Prior Art]To CD (compact disk), MD (mini disc), and DVD (digital 
versatile disc). Doubling with a signal recording surface the focus of the laser beam 
with which audio information is recorded on spiral shape or concentric circle shape by 
the small pit of the signal recording surface, and it irradiated from the optical pickup. A 
record signal is read by making a pit sequence (track) pursue and detecting the 
reflective beam at this time by an optical pickup. 

[0004]The signal recording surface is always changing with the face deflections at the 
time of disk rotation. 

The track is also always changing with the core deflections at the time of disk rotation. 
For this reason, in order that it may not be concerned with the face deflection of a 
disk but a laser beam can always maintain a focusing state to a signal recording 
surface, Disk reproduction devices, such as a CD player, an MD player, and a DVD 
player, are equipped with the pickup servo system which consists of a focus servo 
system and a tracking servo system. 

[0005]In order to read a record signal in a disk without an error, The servo 
characteristic of the pickup servo system needed to be adjusted the optimal, and 
while adjusting playing a reference disk conventionally before the maker side's 
shipping, optimum coordination of the servo characteristic was performed at a power 
up or the time of a disk set. By performing optimum coordination of such a servo 
system, good play ability will be secured and generating of the sound piece by 
disturbance, such as vibration, or skipping will be prevented. 
[0006] 

[Problem(s) to be Solved by the Invention]By the way, since optimum coordination of 
the pickup servo system is only performed at a power up or the time of a disk set, the 
optimal characteristic is secured immediately after starting reproduction motion, but 
the conventional disk reproduction device mentioned above. When regeneration time 
became to some extent long and operating temperature rose, there was a problem of 
if the optimal characteristic is not obtained. For example, even if a disk is set by 20 
degreeC of ordinary temperature and it performs optimum coordination of a pickup 
servo system, when music etc. are played for a long time, the temperature of each 
part article which mainly constitutes a servo system by self-generation of heat by 
amplifier or various kinds of drivers may rise to an 80 degreeC grade. Thus, if 



operating temperature changes to 80 degreeC from 20degreeC, in order the 
characteristic of various kinds of actuators, etc. will be large and to change, the 
weighted solidity will also shift from an optimum value. 

[0007]this invention is created in view of such a point, and comes out. The purpose is 
to provide the disk reproduction device which can obtain the optimal characteristic of 
a pickup servo system to inside. 

[0008] 

[Means for Solving the Problem]In order to solve a technical problem mentioned 
above, a disk reproduction device of this invention is adjusting a pickup servo system, 
while reading data stored in a temporary storage means and playing music. When 
having read music data which once stored in a temporary storage means music data 
read in a disk type recording medium, and was stored in this temporary storage means 
by a storage control means, a disk reproduction device of this invention specifically, A 
pickup servo system is adjusted with a servo system adjustment device. Since 
adjustment of a pickup servo system is performed while having read music data from a 
temporary storage means, tuning can be performed without interrupting reproduction 
motion, and even if it is during reproduction motion, the optimal characteristic of a 
pickup servo system can always be obtained. 

[0009]It is preferred to adjust a servo system mentioned above when it had a 
temperature detecting means which detects temperature of a pickup servo system 
especially and variation of detected temperature exceeded a predetermined value. 
Since the characteristic of a pickup servo system shifts from an optimum value by a 
temperature change, when temperature of a pickup servo system changes, a pickup 
servo system can be adjusted to suitable timing by adjusting a pickup servo system. 
[0010]It is a time of writing operation of music data to a temporary storage means by 
a storage control means mentioned above having stopped, and when data volume of 
music data before read-out stored in a temporary storage means is beyond a 
predetermined value, it is preferred to perform adjusting operation by a servo system 
adjustment device, there being no substantial influence, even if it stops operation of 
an optical pickup servo system, in order to write in music data and not to come out 
inside, and, since data volume within a temporary storage means is moreover beyond a 
predetermined value, Even if it adjusts automatically, a sound piece etc. do not arise, 
and it can adjust automatically in parallel to the usual reproduction motion. 
[001 1]When writing of music data to a temporary storage means by a storage control 
means mentioned above is completed per playing music, it is preferred to perform 
adjusting operation by a servo system adjustment device. Since search of the 
following music will only become slow a little and it will not be generated by sound 
piece etc. even if it is a case where time which an automatic regulation takes becomes 
long if it is between music, sense of incongruity given to a user can be lost. 



[0012] 

[Embodiment of the Invention] Next, the disk reproduction device of one embodiment 
which applied this invention is explained, referring to drawings. 

[001 3] Drawing 1 is a figure showing the composition of the disk reproduction device of 
one embodiment which applied this invention. The disk reproduction device 100 shown 
in drawing 1 , The spindle motor 12, the spindle servo circuit 14, the optical pickup 16, 
the thread motor 18, the thread servo circuit 20, RF amplifier 22, the focus servo 
circuit 24, the servo drivers 26 and 30, the tracking servo circuit 28, the detector 
circuit 32, A/D converter 34, It is constituted including the servo controller 36, the 
digital signal processing circuit 38, DRAM40, the memory controller 42, the ATRAC 
decoder 44, the digital filter 46, D/A converter 48, the system controller 50, and the 
temperature sensor 52. 

[0014]The spindle motor 12 rotates MD(mini disc) 10 as a disk type recording medium 
with fixed linear velocity. The spindle servo circuit 14 performs control which keeps 
linear velocity constant to the spindle motor 12. The optical pickup 16 is for detecting 
a record signal, rotating MD10 with the spindle motor 12, and is constituted including 
the semiconductor laser, the photo-diode, and the focus lens. The thread motor 18 
moves the optical pickup 16 to the diameter direction of MD10. The thread servo 
circuit 20 generates driver voltage required in order to apply the thread servo for 
pursuing a track to the thread motor 1 8. RF amplifier 22 changes the detecting signal 
(current) of the optical pickup 1 6 into voltage, and outputs an RF signal. 
[0015]The focus servo circuit 24 creates focus error signal FE, and performs control 
which drives the focus actuator (not shown) provided in the optical pickup 1 6 based 
on this focus error signal FE and to which a focus servo is applied. The servo driver 26 
amplifies the input from the focus servo circuit 24, and drives a focus actuator. 
[0016]The tracking servo circuit 28 creates tracking error signal TE, and performs 
control which drives the tracking actuator (not shown) provided in the optical pickup 
16 based on this tracking error signal TE and to which a tracking servo is applied. The 
servo driver 30 amplifies the input from the tracking servo circuit 28, and drives a 
tracking actuator. 

[0017]The detector circuit 32 performs the bottom envelope detector of the RF signal 
outputted from RF amplifier 22. A/D converter 34 changes the output signal (analog 
signal) of the detector circuit 32 into digital data. The servo controller 36 performs 
starting of a servo, setting out of an adjustment factor, an automatic regulation to a 
pickup servo system, etc. 

[001 8] Based on the RF signal outputted from RF amplifier 22, the digital signal 
processing circuit 38, After performing synchronizing detection and an EFM recovery, 
CIRC (Cross Interleaved Reed-Solomon Code) decoding is performed, and the 
compressed digital music data is outputted. DRAM40 stores temporarily the music 
data outputted from the digital signal processing circuit 38. The memory controller 42 



controls the reading and writing of data to DRAM40, and is performing operation which 
writes in the music data outputted from the digital signal processing circuit 38 to 
DRAM40, and operation which reads this written-in music data in parallel. The ATRAC 
decoder 44 develops by an ATRAC method, and changes the compressed music data 
into the usual music data. The digital filter 46 performs oversampling to the music data 
outputted from the ATRAC decoder 44, and decreases the frequency component of 
the zone outside a signal. D/A converter 48 changes into an analog signal the music 
data inputted via the digital filter 46, and plays music. The reproduced analog signal is 
outputted from a loudspeaker via the audio amplifier which is not illustrated. 
[0019]The system controller 50 outputs various kinds of servo commands to each 
servo circuits 14, 20, 24, and 28, or, Various kinds of control required for music 
reproduction is performed by receiving and analyzing the TOC (Table of Contents) 
information outputted, other subcode data, etc. from the digital signal processing 
circuit 38. The temperature sensor 52 detects the temperature of the optical pickup 
16, and sends the detection result to the system controller 50. 

[0020] Drawing 2 is a figure showing the composition of RF amplifier 22. As shown in 
drawing 2 , RF amplifier 22 is constituted including the four current-voltage converters 
(I-V) 22a, 22b, 22c, and 22d and the adding machine 22e. Each of the four 
current-voltage converters 22a-22d is current individually about the signal and signal 
(B+D) which are inputted from the optical pickup 1 6 (A+C), E signal, and F signal. - 
Voltage conversion is carried out. The adding machine 1 6e adds each output of the 
current-voltage converters 22a and 22b, and generates an RF signal. 
[0021] Both the signals (A+C) and (B+D) signals that were changed into voltage by the 
current-voltage converters 22a and 22b are inputted into the focus servo circuit 24. 
Both E signals and F signals that were changed into voltage by the current-voltage 
converters 22c and 22d are inputted into the tracking servo circuit 28. The RF signal 
outputted from the adding machine 22e is inputted into the detector circuit 32 and the 
digital signal processing circuit 38. 

[0022] Drawing 3 is a figure showing the composition of the focus servo circuit 24. As 
shown in drawing 3 , the focus servo circuit 24, It is constituted including the variable 
gain amplifier 24a, 24b, and 24g, the subtractors 24c and 24e, A/D converter 24d, the 
loop filter 24f, the loop switch 24h, the frequency variable oscillator 24i, the adding 
machine 24j, and D/A converter 24k. The subtractor 24c creates focus error signal FE 
by subtracting the signal which amplified the signal (B+D) with the variable gain 
amplifier 24b from the signal which amplified the signal (A+C) outputted from RF 
amplifier 22 with the variable gain amplifier 24a. When this focus error signal FE lets 
the subtractor 24e pass after an A/D conversion, offset control is performed and 
boost of a low-pass gain, phase compensation of a high region, etc. are further 
performed by the loop filter 24f. After the output of this loop filter 24f is amplified by 
the variable gain amplifier 24g, it is inputted into the adding machine 24j via the loop 



switch 24h, and after the output of the frequency variable oscillator 24i is added, D/A 
conversion of it is carried out. The signal after [ this ] D/A conversion was carried out 
is inputted into the servo driver 26. 

[0023] Drawing 4 is a figure showing the composition of the tracking servo circuit 28. 
As shown in drawing 4 , the tracking servo circuit 28, It is constituted including the 
variable gain amplifier 28a, 28b, and 28g, the subtracters 28c and 28e, A/D converter 
28d, the loop filter 28f, the loop switch 28h, the frequency variable oscillator 28i, the 
adding machine 28j, and D/A converter 28k. The tracking servo circuit 28 has the 
same composition as the focus servo circuit 24 mentioned above, From the signal 
amplified with the variable gain amplifier 28a, E signal outputted from RF amplifier 22. 
The signal which amplified F signal with the variable gain amplifier 28b is subtracted, 
tracking error signal TE is created, and the signal outputted towards the servo driver 
30 is created by performing offset control, phase compensation, etc. to this tracking 
error signal TE. 

[0024]DRAM40 mentioned above — a temporary storage means — the memory 
control 42 corresponds to a storage control means, the third controller 36 and the 
system controller 50 correspond to a servo system adjustment device, and the 
temperature sensor 52 corresponds to a temperature detecting means, respectively. 
[0025]The disk reproduction device of this embodiment has such composition, and 
explains the operation below. Drawing 5 is a flow chart showing the operation 
procedures of the disk reproduction device which adjusts an optical pickup servo 
system automatically during the time of a disk set, and reproduction motion. If the 
power supply of the disk reproduction device 100 is switched on, the system 
controller 50 will be in a waiting state until MD10 is set, when it investigates whether 
MD10 is already set (Step 100), and not set (Step 101). When MD10 is set to the 
power up or it is newly set after powering on, next, with the temperature sensor 52, 
the system controller 50 measures the present temperature t, and memorizes this 
measured value (Step 102). 

[0026]Next, to the servo controller 36, the system controller 50 gives servo one / 
automatic regulation instructions, and adjusts an optical pickup servo system 
automatically (Step 1 03). 

[0027] Drawing 6 is a flow chart showing the operation procedures of an automatic 
regulation of the optical pickup servo system carried out by control by the servo 
controller 36. Hereafter, it explains in detail for every step. 
[0028](D Focal offset control (Step 200) 

Where the light is put out, the laser of the optical pickup 16 reads the output of A/D 
converter 24d, and calculates a focal offset amount. When the current-voltage 
converters 22a and 22b, the variable gain amplifier 24a and 24b, and the subtracter 
24c are in a balance state, focal offset is zero, but it does not become zero when 
there is nothing to a balance state. The servo controller 36 outputs the calculated 



focal offset amount as an argument to the subtracter 24e. 
[0029](2) Tracking offset adjustment (Step 201) 

Where the light is put out, the laser of the optical pickup 16 reads the output of A/D 
converter 28d, and calculates the amount of tracking offset. When the 
current-voltage converters 22c and 22d, the variable gain amplifier 28a and 28b, and 
the subtractor 28c are in a balance state, tracking offset is zero, but it does not 
become zero when there is nothing to a balance state. The servo controller 36 
outputs the calculated amount of tracking offset as an argument to the subtractor 
28e. 

[0030](3) Focus gain coarse control (Step 202) 

Turning on the laser of the optical pickup 16, the loop switch 24h is in the open state, 
and makes the chopping sea of a low frequency wave output from the variable 
frequency oscillator 24i. Since S curve shown in focus error signal FE drawing 7 (a) is 
drawn, the voltage (V(FE) p _ p of drawing 7 (a)) between peaks is read in the output of 
A/D converter 24d, and the gain of the variable gain amplifier 24g is adjusted so that 
this may serve as a predetermined reference value. 
[0031](4) Focus servo one (Step 203) 

The chopping sea of the low frequency wave was freely made to output from the 
variable frequency oscillator 24i after a focus gain coarse control. One [ change of 
focus error signal FE is supervised from the output of A/D converter 24d, and the 
loop switch 24h is closed to the timing (A point of drawing 7 (a)) which became near 
the zero cross, and / a focus servo ]. Then, the oscillation of the board machine 24i 
from a variable frequency is stopped. 
[0032](5) spindle motor starting (Step 204) 

Starting voltage is impressed to the spindle servo circuit 14, the spindle motor 12 is 
started, and rotation of MD10 is made to start. 
[0033](6) Tracking servo one (Step 205) 

Since the bottom envelope of an RF signal will change periodically whenever a laser 

beam crosses a track if MD10 rotates, One [ the servo controller / the servo 

controller 36 supervises the bottom envelope of the RF signal inputted via A/D 

converter 34, closes the loop switch 28h to the timing included in the negative 

feedback field of the tracking servo, and / a tracking servo ]. 

[0034](7) Weight, a spindle servo, and thread servo one (Steps 206-208) 

The one [, then / a thread servo ] after waiting for hundreds ms until MD10 reaches 

near the specified speed. [ a spindle servo ] 

[0035](8) Tracking gain coarse control (Step 209) 

The loop switch 28h is opened and a tracking servo is turned off. Since tracking error 
signal TE repeats a periodic change as shown in drawing 7 (b) at this time whenever it 
crosses a track, Change of tracking error signal TE is read from A/D converter 28d, 
and the gain of the variable gain amplifier 28g is adjusted so that the voltage (V(TE) P _ P 



of drawing 7 (b)) between peaks may serve as a predetermined reference value. 
[0036](9) Tracking balance adjustment (Step 210) 

A tracking servo reads change of tracking error signal TE from A/D converter 28d, 
turned off, The gain of the variable gain amplifier 28a and 28b is adjusted so that an 
upper part peak level and a bottom peak level (V1 and V2 of drawing 7 (b)) may be in 
agreement on the basis of the tracking offset for which it asked at Step 201. 
[0037](10) Focus balance control (Step 211) 

And the disturbance of the sine wave of 100 Hz of numbers is poured into a focus 
servo system from the variable frequency oscillator 24i. [ a tracking servo ] Since the 
bottom envelope of an RF signal changes periodically at this time as shown in drawing 
7_(c), the gain of the variable gain amplifier 24a and 24b is adjusted so that this may be 
read in the output of A/D converter 28d and the voltage (V3 and V4 of drawing 7 (c)) 
between adjacent peaks may be in agreement. Then, the oscillation of the variable 
frequency oscillator 24i is stopped. 
[0038](1 1) focus gain energy adjustment (Step 212) 

The sine wave disturbance of the frequency which is equivalent to the cross 
frequency fc among the open-loop-gain characteristics of a focus servo system is 
poured into a focus servo system from the variable frequency oscillator 24i, The 
external disturbance component of which a round was taken is read in the output of 
the variable gain amplifier 24g, and the gain of the variable gain amplifier 24g is 
adjusted so that the level ratio of this this random ingredient of which a round was 
taken, and the poured-in external disturbance component may serve as a 
predetermined gain value in the expected closed-loop-gain characteristic. The 
oscillation of the variable frequency oscillator 24i is stopped after adjustment. 
[0039](12) Tracking gain energy adjustment (Step 213) 

The sine wave disturbance of the frequency which is equivalent to cross **** number 
fc among the open-loop-gain characteristics of a tracking servo system is poured into 
a focus servo system from the variable frequency oscillator 28i, The external 
disturbance component of which a round was taken is read in the output of the 
variable gain amplifier 28g, and the gain of the variable gain amplifier 28g is adjusted so 
that the level ratio of this external disturbance component of which a round was taken, 
and the poured-in external disturbance component may serve as a predetermined 
gain value in the expected closed-loop-gain characteristic. The oscillation of the 
variable frequency oscillator 28i is stopped after adjustment. 

[0040]Thus, after an automatic regulation of the optical pickup servo system by 
control of the servo controller 36 is completed, next, the system controller 50, After 
setting the measured temperature t to the temperature T at the time of an automatic 
regulation (Step 104), it is judged whether the automatic regulation performed just 
before is a re-automatic regulation by temperature-change detection (Step 105). In 
an automatic regulation immediately after setting MD10, in Step 105, perform a 



negative judgment, and then the system controller 50, The TOC information recorded 
on the lead-in groove of MD10 by the optical pickup 16, RF amplifier 22, and the digital 
signal processing circuit 38 is read (Step 106), the head of the 1st music is searched 
with reference to this TOC information (Step 107), and a performance is started (Step 
108). 

[0041 ]It is judged after a performance start whether the system controller 50 
incorporates the output of the temperature sensor 52, and measures the present 
temperature t (Step 109), and this measured temperature t is within the limits of **10 
degreeC to the temperature T at the time of an automatic regulation (Step 110). When 
it is in within the limits (i.e., when a temperature change is less than 10 degreeC 
compared with the temperature T when an automatic regulation is performed), while 
the system controller 50 continues a performance as it is (Step 111), it is judged 
whether a performance is terminated or not (Step 1 1 2). For example, when the stop of 
a performance is directed by the user or the performance of all the music is 
completed, an affirmative judgment is carried out in Step 112, and a series of playing 
actions are ended. On the contrary, when a performance is not completed, it returns 
to Step 109 and the operation after measurement of the present temperature t is 
repeated. 

[0042]. When there is nothing within the limits of **10 degreeC compared with the 
temperature T when the present temperature t measured in Step 109 adjusts 
automatically, a negative judgment should do in Step 110. Next, the system controller 
1 13 judges whether the writing of music data to DRAM40 is stopped, when the data 
volume before read-out stored in DRAM40 is [ whether it is beyond a predetermined 
value, and ] more than the specified quantity (Step 113) (Step 1 14). 
[0043] Drawing 8 is a figure showing transition of the data volume before read-out in 
DRAM40. In the state where a track jump etc. do not occur "Be alike by a big vibration 
and shock", the data volume before read-out in DRAM40 repeats increase and 
decrease between the upper limit A which becomes settled by the capacity, and the 
predetermined lower limit B. By the way, in the state where data volume is decreasing 
toward the lower limit B from the upper limit A, it is a case where the writing of music 
data to DRAM40 has stopped, and the optical pickup servo system is adjusted 
automatically at this embodiment using the time T corresponding to this state. For 
this reason, it is beyond the predetermined value (shown by C at drawing 8 ) in 
consideration of the time which an automatic regulation of an optical pickup servo 
system takes to the present data volume of DRAM40, And it is necessary to detect 
the state where music data is not written in to DRAM40, and detection of the state of 
Step 113 mentioned above and a 114 smell lever is performed. 

[0044]lt will be in a waiting state until (a negative judgment's being performed at Step 
114) and these conditions are fulfilled, when the data volume before read-out of 
DRAM40 is below a predetermined value or is writing in music data to (a negative 



judgment is performed at Step 113), and DRAM40. If these conditions are fulfilled, an 
affirmative judgment will be made in Step 114, next the system controller 50 gives 
re-automatic regulation instructions to the servo controller 36, and an optical pickup 
servo system is adjusted automatically (Step 103). if it does in this way and a 
re-automatic regulation of an optical pickup servo system is performed, an affirmative 

judgment should do in the decision processing (re do automatic regulation or not?) 

of Step 105 — a performance is continued (Step 1 15). 

[0045]Thus, the disk reproduction device 100 of this embodiment, It has DRAM40 
which once accumulates the music data read from MD10, The automatic regulation of 
the optical pickup servo system for the second time is performed using the time when 
the writing operation of the music data to this DRAM40 stops at, and only read 
operation is performed, Even if it is after the reproduction motion by the disk 
reproduction device 100 was started, the optimal weighted solidity of an optical pickup 
servo system is maintainable. Since it is adjusting automatically when a temperature 
change becomes large especially, when the weighted solidity of a servo system gets 
worse by a temperature change, this weighted solidity can be readjusted to suitable 
timing, and the always optimal weighted solidity can be maintained. 
[0046]This invention is not limited to the above-mentioned embodiment, and various 
modification implementation is possible for it within the gist of this invention. For 
example, although it was made to perform a re-automatic regulation of the optical 
pickup servo system while performing music in the embodiment mentioned above, it 
may be made to perform this re-automatic regulation using the blank part between 
music. Drawing 9 is a flow chart showing the operation procedures of the disk 
reproduction device in the case of adjusting an optical pickup servo system 
automatically between music. While the operation procedures shown in drawing 9 are 
fundamentally [ as the operation procedures shown in drawing 5 ] the same and 
transposing Steps 113 and 114 shown in drawing 5 t o Steps 1 13A and 1 14A, it differs 
in that Step 1 15A is added just before Step 115 shown in drawing 5 . Namely, when a 
temperature change is large (when a negative judgment is carried out in Step 110). 
Next, when it judges whether all the music data of the present playing music was 
written in DRAM40 (Step 113A) and writing is completed, the system controller 50, 
The directions of a purport which stop when the present playing music ends read-out 
of the music data from DRAM40 are sent to the memory controller 42 (Step 1 14A). 
Then, it returns to Step 103 and an automatic regulation of an optical pickup servo 
system for the second time is carried out. the system controller 50, if an automatic 
regulation is completed and an affirmative judgment is made in the decision processing 

(re do automatic regulation or not?) of Step 105, A performance is continued after 

canceling directions of the read-out stop of the music data from DRAM40 performed 
in Step 1 14A (Step 1 1 5A) (Step 115). Thus, in the middle of reproduction motion, the 
optimal weighted solidity of an optical pickup servo system is maintainable by 



performing a re-automatic regulation of an optical pickup servo system using between 
music. Since the blank part between music is used, even if it is a case where an 
automatic regulation takes time, the performance start timing of the following music 
only becomes somewhat late, and there is almost no sense of incongruity given to the 
user who is hearing playing music. 

[0047]In the embodiment mentioned above, although the disk reproduction device 100 
for MD was explained, this invention is applicable to the disk reproduction device for [, 
such as CD and DVD, ] other disk type recording media. 
[0048] 

[Effect of the Invention]As mentioned above, while according to this invention reading 
the data stored in the temporary storage means and playing music, The pickup servo 
system is adjusted, tuning can be performed, without interrupting reproduction motion, 
and even if it is during reproduction motion, the optimal characteristic of a pickup 
servo system can always be obtained. When the variation of the temperature of a 
pickup servo system exceeds a predetermined value especially, a servo system can 
be adjusted to suitable timing by adjusting a servo system. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the composition of the disk reproduction device of 
one embodiment. 

[Drawing 2] It is a figure showing the composition of an RF amplifier. 
[Drawing 3] It is a figure showing the composition of a focus servo circuit. 
[Drawing 4] It is a figure showing the composition of a tracking servo circuit. 
[Drawing 5] It is a flow chart showing the operation procedures of the disk 
reproduction device which adjusts an optical pickup servo system automatically 
during the time of a disk set, and reproduction motion. 

[Drawing 6] It is a flow chart showing the operation procedures of an automatic 
regulation of the optical pickup servo system carried out by control by a servo 
controller. 

[Drawing 7] It is an explanatory view of the automatic regulation method. 

[Drawing 8] It is a figure showing transition of the data volume before read-out in 

DRAM. 

[Drawing 9] It is a flow chart showing the operation procedures of the disk 
reproduction device in the case of adjusting an optical pickup servo system 
automatically between music. 
[Description of Notations] 



16 Optical pickup 

22 RF amplifier 

24 Focus servo circuit 

28 Tracking servo circuit 

38 Digital signal processing circuit 

40 DRAM 

42 Memory controller 

44 ATRAC decoder 

50 System controller 

100 Disk reproduction device 
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